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FOREWORD

During the last 5 years, many changes have occurred within the fastener community that affect
industry, NASA, and other Government agencies. These include passage of Public Law 101-592

"Fastener Quality Act" and development of the National Institute for Standards and Testing-National

Voluntary Laboratory Accreditation Program (NIST-NVLAP). These changes are evolving, and they

are expected to continue to affect the fastener community by increasing regulatory requirements and
production costs.

During this period, the Marshall Space Flight Center OVlSFC) has been managing and conducting

NASA-wide research and technology programs dealing with fastener integrity controls, metrication,

installation torque requirements, cadmium coating replacements, and inspection techniques. These

programs are under the aegis of Code QW/QR at NASA Headquarters. The overall objective of these

programs is to establish threaded fastener management and control practices for all NASA projects. To

this end, Fastener Technical Interchange Meetings are held to exchange information on current policies
and practices.

On November 15-16, 1994, the second NASA-Wide Fastener Technical Interchange Meeting
(TIM) was held at MSFC, Huntsville, AL. The TIM, sponsored by the MSFC Safety and Mission

Assurance Office (S&MA) and the MSFC Materials and Processes Laboratory (M&P), addressed

fastener testing, standardization, metrication, quality assurance, traceability, legislation, regulations, new

technology developments, and laboratory accreditation. Informative briefings were presented on the

Fastener Quality Act and Fastener Laboratory Accreditation, MSFC contractor fastener control plans,
and various fastener related research and technology objectives and plans activities at NASA. The

meeting was facilitated by Wayne Gamwell of M&P, and it was well attended by individuals

representing the various NASA Centers, other Government agencies, and industry. This report
documents the information from the meeting.

The M&P Laboratory and the S&MA Office wish to thank the presenters for their high-quality
presentations and for their timely submittal of the written material. We wish to acknowledge Brown

International Corporation, Inc., and DRD Technologies, Inc., for the professional and dedicated manner
in which they coordinated, planned, and supported the meeting.
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TECHNICAL SUMMARY

The Fastener Technical Interchange Meeting (TIM) provided a forum for reviewing problems
within the fastener community and covered different aspects of current fastener management and control
procedures and new procedures being developed by NASA Centers and industry.

NASA representatives discussed past fastener management and control practices in accordance
with NHB 5300.4 (1B, 1C, 1D2, etc.). They described NASA-wide efforts relative to Public Law 101-
592 "Fastener Quality Act." Efforts noted include the formulation of Headquarters policy documents
relative to inch-pound and metric fastener controls and to the torque-tension testing of fasteners; a
mechanical parts program, managed by the Johnson Space Center (JSC); and a fastener integrity pro-
gram, managed by Marshall Space Flight Center 0VlSFC). The mechanical parts program and the fas-
tener integrity program establish the basic policies for controlling the selection, acquisition, testing, and
traceability of all mechanical parts and fasteners, respectively. These efforts are all supported by
Agency-wide working groups. The subject policies and programs are being pursued to: promote stan-

dardization, reduce maintenance costs, reduce proliferation of part types, make consolidated procure-
ments feasible, facilitate the electronic use and retrieval of data as an engineering tool, and to facilitate
NASA-wide peer group reviews on matters relative to mechanical parts and fasteners.

Fred Mayer (JSC/Loral) discussed the mechanical parts program (MPP). The MPP objective is to
establish a NASA-wide approach to handling mechanical parts that can be directly implemented within
NASA programs/projects. Elements of the program include a Headquarters policy document to establish

the program, the development of a mechanical parts selection list, the development of a mechanical parts
information management system (MePIMS), and a methodology to centralize acquisitions of mechanical
parts.

Wayne Gamwell (MSFC) discussed the fastener integrity program (FIP). The FIP is an Agency-
wide program to assure uniform compliance with fastener programs and specifications through Head-

quarters policy documents and Center-specific documents. Elements of the program include a Head-
quarters policy document to establish the program; manufacturer/supplier controls; user controls; the
development of a fastener information management system (FIMS); the development of NVLAP-
accredited receiving, inspection, and testing laboratories; the development of a noncontact threaded fas-
tener inspection system; the replacement of cadmium as a fastener coating; and support of fastener stan-
dardization organizations through participation on their standardization committees.

Dave Dobbs (DRD Technologies, Inc.) described the NASA fastener metrication program. The
program objective is to facilitate the transition of NASA pilot programs to the metric system relative to
threaded fasteners. Transitioning issues addressed in the program include: availability of metric fastener
standards, metric fastener requirements, identification of qualified metric manufacturers, availability and

acquisition of metric hardware, source inspection of manufacturers, and tensile testing and torque-ten-
sion testing of metric hardware.

James Duke, representing the Industrial Fastener Institute, commented on Public Law 101-592

"Fastener Quality Act." He stated that the law represented a "no value added" response to the problems
encountered within the fastener community in the late 1980's. He added that the law imposed unneces-
sary controls and costs to an already over regulated industry, making it difficult to compete internation-
ally in the highly competitive fastener manufacturing environment.



_m

Program manager, David Alderman, discussed the National Voluntary Laboratory Program
(NVLAP), which is sponsored by the National Institute of Standards and Technology. He reviewed the
requirement in Public Law 101-592 "Fastener Quality Act" to establish an accreditation program for
laboratories testing fasteners used in critical applications, and he stated that NVLAP was the best vehicle

for that purpose. He described the NVLAP, the basis for its operation, and the overall accreditation pro-
cess.

Mr. Cappiella and Mr. Zyblikewycz of the Department of Defense (DOD) discussed their
Defense Industrial Supply (DISC), Fastener Qualified Manufacturers/Suppliers List (QMI_/QSL)
Program---currently a pilot program. DISC is establishing a list of manufacturers and suppliers who

have in place and use process controls that provide minimum assurance that the products procured by
DISC meet specification requirements. The purpose of the QML/QSL program is to reduce procurement
lead times, improve quality, and reduce overall life-cycle costs. Elements of the QML/QSL program
were provided. Procedures to apply for QML/QSL were described, along with the qualification process
and post-award process.

Representatives from NASA Field Centers and from industry discussed fastener controls that
varied from very few to very extensive. Fastener control issues of importance across Centers and con-

tractors include selection and use of fasteners, procurement from qualified sources, proper receiving
inspection of fasteners, verification of fastener compliance to technical and quality requirements, trace-
ability of fastener lots from raw material to final assembly, inventory control of fasteners, dispositioning
of nonconforming fasteners, issuance for final assembly, and handling of scrap. Various NASA and

contractor representatives described how fastener control issues were being addressed at their locations.
Typical examples follow: Kennedy Space Center (KSC)buys five additional fasteners with every order
to perform in-house receiving and inspection operations. JSC maintains fastener lot traceability back to
the original material heat. The Jet Propulsion Laboratory (JPL) maintains fully traceable fasteners with
controlled storage and segregates fasteners by lot.

The Fastener TIM was veD' productive. Progress is being made within the fastener community
with respect to fastener management and controls. Currently, fastener management and control practices
vary across Installations. However, the NASA Installations are working closely together to formulate
Agency-wide documents that will provide baseline threaded fastener policy and practices. The Depart-
ment of Defense pilot program to qualify manufacturers based on their ability to supply quality products

using statistical process control methods is expected to produce favorable results over the lofig t_rm. The
NIST NVLAP program is expected to result in the acquisition of adaptable fasteners through testing at
accredited fastener testing laboratories. Contractor fastener management and control practices vary, but
appear to be acceptable.

Good fastener management and controipolicies and practices are necessary today and will con-
tinue to be necessary in the future. The problem of counterfeiting fasteners peisists. Ihc_ete raw data
verifying fastener properties are still generated, etc. As 10rig-as the aforementione-dprbbiemS and prac-
tic,e, exist, vigilance in verifying acceptability of threaded fastener products will be necessary.
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PROGRAM/Field

CALIBRATION 4 - STAGE 1

STAGE 2

Dimensional

Electromagnetics-DC/Low Freq.
Electromagnetics-RF/Microwave
Ionizing Radiation
Mechanical

Optical Radiation
Thermodynamic
Time and Frequency

COMPUTER/ELECTRONICS

GOSIP
POSIX
FCC
MIL-STD-462

DOSIMETRY

ENVIRONMENTAL

Bulk Asbestos Fiber Analysis

Airborne Asbestos Fiber Analysis
Bulk/Airborne Combinede

ADMIN./
TECHNICAL

SUPPORT FEE 1

$3,600 (1st field)
$800 (ea. addl. field)

See endnote s)

$3,600
$3,600
$2,600
$2,600

$3,000 s

i$2,600 s

INIT.

APPL.
FEE 2

$1,500

$5OO

$500

$500

ON-SITE

ASSESS.
FEE 3

Variable s

Variable s

$2,000

$2,000
$2,200
$2,400

PROFICIENCY

TESTING

FEE 1

$1,000 per field

NA

Variable 7

$1,022
$4,305
$5,327

TEST

METHOD

FEE

NA

$1 50 per t.m

$50 per t.m.

$3OO
$400
$700

FASTENERS AND METALS 9

M&P/Nondestructive/Merallography
Dimensional Inspection
Chemical Analysis

PRODUCT TESTING

Acoustics

Carpet and Carpet Cushion
Construction

Efficiency of Electric Motors
Energy Efficient Lighting
Paints, Paper, Plastics, Plumbing,

and Seals/Sealants
Thermal Insulation
Wood Based Products

$3,1 O0 s

$2,6006

$5O0

$500

Variable s

$2,000
$1,800
$2,000
$2,400
$2,400
Variable s

$1,800
$2,200

(See endnote 1o)

None
$ 900

See endnote 1I)
See endnote lo_
$1,000
See endnote _1)

$ 700
$1,800

NA

$50 per t.m.

NVLAP FEESCHEDULE(10/94)

The Administrative/Technical Support Fee and the Proficiency Testing Fee are assessed annually on a laboratory's
anniversary, regardless of the laboratory's current accreditation status.

The Initial Application Fee is paid one time per laboratory only.

The On-Site Assessment Fee is due every other year. Pay this fee only for the year in which an on-site assessment is
scheduled to be performed.

47 .



NVLAP FEE SCHEDULE (Effective 10/24/94) - continued
ii i Ilrll=l=

Due to the variability of the Calibration program from one laboratory to another, application for the program is a two-stage

process. See Calibration Laboratories Program-Specific application for explanation and instructions.

s Contact NVLAP for determination of the On-Site Assessment Fee.

If more than one field of testing is selected, there is an $1,800 discount to the Administrative/Technical Support Fee for

each additional field. Call NVLAP at 301-975-4016 for details.

The Proficiency Testing Fee is calculated on the Dosimeter and Test Category Selection Worksheets contained in the

Dosimetry Program-Specific Application package. The proficiency testing fee is due every other year. Pay this fee only

when you are notified that proficiency testing is scheduled to be performed.

To qualify for the combined Bulk/Airborne rate, a laboratory must have the same Authorized Representative, renewal date,
and on-site assessment schedule for both Bulk and Airborne. Otherwise, an additional $800.00 Administrative/Technical

Support Fee and separate On-Site Assessment Fees will be assessed.

The approved fees for the Fasteners and Metals program will be effective on the date the final Fastener regulation is

published in the Federal Register.

lO Proficiency testing will not be initiated until an appropriate population of laboratories has enrolled in the program.
Laboratories will be invoiced when proficiency testing is implemented.

11 Proficiency tests for Construction, Paints, and Paper are conducted through outside testing services, and fees are paid by

laboratories directly to the provider of service.

.48
. NVLAP FEE SCHEDULE (10/94|



To permit tests of the chemical composition of fasteners to

be carried out upon raw materials, rather than upon finished

lots of fasteners as required by the Act. The effect of

this proposed change would be to greatly reduce the number

of tests needed to verify the chemical composition of

fasteners, since many lots of fasteners are usually
manufactured from one "mill heat."

To permit the sale of fasteners which, upon testing under

the Act, are found to have "minor" flaws resulting in the

fastener not conforming to the tolerances stated in the

standards and specifications to which they were

manufactured. Section 5(a) of the Act expressly prohibits

the sale of fasteners which I) do not conform to the

standards and specifications to which they were

manufactured, and 2) have not been inspected, tested and

certified as provided under the Act. The Committee felt

that many lots of fasteners that could not be sold under the

Act as presently written could be sold were this amendment

enacted, thus reducing manufacturer costs.

To permit distributors to comingle fasteners from more than

one lot in the same container, thus reducing warehouse costs

for the distributors, despite the provisions of section 7(e)
of the Act.

49



-Fastener" means any screw, nut, bolt, (as defined below) or

stud, washer or other item included within the definition for

fastener contained in section 3(5) of the Fastener Quality Act,

and shall also include any category of fastener included within

the definition by the Director in accordance with the provisions

of section 280.5 of this part, but shall not include any category

of fastener waived by the Director in accordance with the

provisions of section 280.4 of these regulations.

"Screw" means an externally threaded mechanical device

possessing capabilities which permit it to be inserted into
holes in assembled parts, of mating with preformed internal

threads or forming its own threads, and of being tightened

or released by applying a torque to one end.

"Nut" means a perforated block possessing internal, or

female, screw threads, intended for use on external, or

male, screw threads for the purpose of tightening or holding
two or more bodies in definite relative positions.

"Bolt" means a headed and externally threaded mechanical

device designed for insertion through holes in assembled

parts to mate with a nut and is normally intended to be

tightened or released by turning that nut.

"Stud" means a rod consisting of one or more cylindrical

surfaces, threaded on one or both ends or throughout its

length, and designed to be used as a bolt or screw.

"Washer" means a part, usually thin, with a centrally
located hole or slot and used under a nut or a bolt head

which generally distributes a bearing load over a greater

area.

"Load-indicating washer" means a washer or washer assembly

which provides an indiqation, using the human senses or
mechanical measuring devices, when a certain joint load has

been attained.

DRAFT
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Laboratory Test Reports.

(a) When performing tests for which they are accredited under

this part, each laboratory accredited under Subparts C, D, or E

of these regulations and currently listed in the Accredited

Laboratory List shall issue test reports of its work which

accurately, clearly, and unambiguously present the test

conditions, test set-up, test results, and all required infor-

mation. All reports must be in English or be translated into

English, must be signed by an approved signatory, must employ a

tamper resistant system , and contain the following information:

Name and address of the laboratory;

Unique identification of the test report including date of

issue and serial number, or other appropriate means;

Name and address of client;

Fastener Description, including:

(i) Manufacturer (name and address);

(ii) Product family (screw, nut, bolt, washer, or

stud), drive and/or head configurations as

applicable;

(iii) Head markings (describe or draw manufacturer's recorde.

insignia and grade identification or property class

symbols);

5!



(5)

(6)

(iv) Nominal dimensions (diameter; length of bolt, screw or
stud; thickness of load bearing washer or nut); thread

form and class of fit;

(v) Product specification related to the laboratory in
writing by the manufacturer, importer or distributor;

(vi) Lot number and other numbers as appropriate;

(vii) Specification and grade of material;

(viii) Coating material, thickness, process applied, baking,

if any, and corrosion resistance testing, if

applicable;

Sampling information
(i) Standard or reference for sampling scheme;

(ii) Production lot size and the number sampled and tested;

(iii) Name and affiliation of person performing the lot

sampling;
Test Results

(i) Actual tests required by specification;

(ii) Test results for each sample;

(iii) All deviations from the test method;
(iv) All other items required on test reports according to

the test method;

(v) Where the report contains results of tests performed by
sub-contractors, these results shall be clearly

identified along with the name of the laboratory and
accreditation information listed in paragraph i0 of

this section.

(vi) A statement that the samples tested.either _ or
_o not conform to the fastener speclfications or
standards and explanation of any nonconformance, except

as provided for in section 280.16;

(7) A statement that the report must not be reproduced except in

full;

(8) A statement to the effect that the test report relates only

to the item(s) tested;

(9) Name, title and signature of approved signatory accepting
technical responsibility for the tests and test report;

(10) The name of the body which accredited the laboratory for the

specific tests performed which are the subject of the

report, and code number assigned to the laboratory by the
accreditation body, and the expiration of accreditation.
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Who do I call if I have questions about the Act or Regulations?

Various parts of the Department of Commerce are involved in administering the Act and

Regulations. Contacts for the involved agencies are Iisted below:

Questions pertaining to laboratory accreditation:

Mr. Albert Tholen, Program Manager

Laboratory Accreditation Program

Office of Standards Services

TRF Building, A162

National Institute of Standards & Technology

Gaithersburg, Maryland 20899

Phone: (301) 975-4017

...for questions pertaining to

laboratories accredited directly

by NIST under its NVLAP

program for fasteners and metals.

Mr. John L. Donaldso/t, Program Manager

Standards Code & Information Program

Office of Standards Services

Administration Building, A629

National Institute of Standards & Technology

Gaithersburg, Maryland 20899

Phone. _ (301) 975-4029

...for questions pertaining to

the approval of private sector

organizations to accredit
laboratories to test fasteners or

for recognition of foreign

laboratories to test fasteners.

Questions pertaining to recordation of fastener insignias:

Ms. Lynne Beresford

Trademark Legal Administration

Office of Assistant Commissioner for Trademarks

2121 Crystal Park #2, Suite 910

Arlington, VA 22202

Phone: (703) 305-8900

Questions pertaining to enforcement of the Act or Regulations, including interpretations of

the Act or Regulations:

Mr. Frank W. Deliberti, Director

Office of Export Enforcement

Bureau of Export Administration

U.S. Department of Commerce

14th & Constitution Avenue, NW

Washington, DC 20230

Phone: (202) 482-3618
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FASTENER QUALITY ACT
P.L. 101-592

Frequently Asked Questions

Note: Listed below are questions that are frequently asked by companies or persons

interested in the Fastener Quality Act and its requirements. The answers are "best effort"

responses intended to provide basic information and guidance for the specific

circumstances mentioned. They have been prepared by NIST with input from other

agencies of the Department of Commerce and from the Fastener Advisory Committee. The

answers should no._.ttbe considered as or used as "official" interpretations of the Act or

Regulations.

l,

.

.

I purchase fasteners and use them in components and assemblies which I then sell to

others. What are my responsibilities under the Act and Regulations?

The Act applies to the fasteners themselves and not to components or products which may

contain fasteners. For example, if you purchase "fasteners" as defined by the Act and use

them in a component or assembly and sell that product to a customer, the Act does not

apply to your product However, the "fasteners" you purchase for use must comply with

the Act and Regulations, provided they were manufactured after the effective date of the

Act.

Are "fasteners" included in a component or product which is imported into the

United States covered by the Act?

No, such fasteners are not subject to the Act's testing and certification requirements.

However, fasteners which have been incorporated into components and which carry

performance and manufacturers' marks should meet the applicable specifications which

their marks'imply.

How do I know when I have "significantly altered" a fastener within the meaning of

the Act?

Any alteration of a fastener which could weaken or otherwise materially affect its

performance or capabilities as it was originally manufactured and tested is considered a

"significant alteration". Alterations no___ttconsidered "significant" include:

a) the application of adhesives, sealants, or locking elements;

b) cutting-off of threads, except as noted below;
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c) provisions for lock wires; or

d) coating and plating of parts with a specified minimum tensile strength of less

than 150,000 psi.

The practice of purchasing finished threaded studs, rods, and bars and cutting them to

produce individual fasteners for resale is not considered a significant alteration. However,

the individual fasteners cut from threaded studs, rods, and bars and offered for resale must

be individually marked with the grade or property class identification marking appearing

on or accompanying the threaded studs, rods, and bars from which the fasteners were cut.

Who is responsible for assuring that the requirements of the Act are followed when

"significant alterations" are made to a fastener, the "alterer" or the "owner" of the

fastener, if the two are different persons?

The person or persons who owned the fastener at the time the "significant alteration" was

carried out is responsible for assuring adherence to the Act and Regulations.

What are my responsibilities under the Act and Regulations as a "significant
aiterer" of fasteners?

As a "significant alterer" of fasteners you take on responsibilities under the Act that are

almost the same as those of the original manufacturer. You must mark the fasteners with

your registered insignia if the standard they were originally manufactured to requires head

marking. You must assign a new lot number to the fasteners. You have two options in

meeting the Act and Regulations witIj respect to retesting the altered fasteners. First, you

may have the altered fasteners inspected and retested. In this case, you must treat the

fasteners as though they were newly manufactured and all tests required under the

applicable standard and specification have to be carried out. If the significant alteration is

only electroplating of fasteners with a specified minimum tensile strength of 150,000 psi or

greater, the marking requirement is waived, and testing must be performed as required by

the plating specification. Second, you may choose not to retest the fasteners and may,

instead, deliver such fasteners to the purchaser accompanied by a written statement

noting the original lot number and the new lot number you assigned to the fasteners,

disclosing the subsequent alteration, and warning that such alteration may affect the

dimensional or physical characteristics of the fasteners.

What is the difference between a "grade mark" and a "raw material mark" in

terms of application of the Act?

A grade mark is placed on a fastener to indicate that the material, strength properties, or

performance capabilities of the fastener conform to a specific standard. A raw material

mark (e.g., "304" or "316" on stainless steel fasteners) indicates the base material used and

is not considered a grade identification mark for purposes of the Act and Regulations,

unless the mark is required by the standard to identify specific conformance.
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When a new "lot number" is assigned to a quantity of purchased fasteners by a

distributor or significant alterer, must the manufacturer's original "lot number" be

transferred along with the new "lot number" to subsequent purchasers?

No, provided the distributor or significant alterer assures that their lot number is on each

container of fasteners and it is readily traceable back to the manufacturer's original lot

identification number.

I am an Original Equipment Manufacturer (OEM) that purchases and uses

fasteners covered by the Act in the assembly of my products. I also sell these

fasteners to my authorized dealers as replacement or service parts. What are my

responsibilities under the Act?

Your responsibility is to ensure that any subsequent sale of these fasteners meets the

requirements of the Act. You are free to commingle fasteners that you use in assembling

your products or that you sell to your authorized dealers for use in assembling or servicing

products that you produce. You do not have to mark containers of fasteners with lot

numbers for sale to your authorized dealers. However, if one of your authorized dealers

makes a retail sale of fasteners that you provide to him and these fasteners are to be used

with a product that you do not produce, then the containers of fasteners must be marked

with the number of the lot from which the fasteners were taken in accordance with the

requirements of section 7(t") of the Act. In this latter case, it would be the authorized

dealer's responsibility to mark such containers and to make sure that the lot numbers were

traceable back to the original manufacturer's lot number.

I am an OEM Authorized Dealer and am frequently asked to sell individual

fasteners to repair shops or others for purposes of repairing or performing

maintenance on a vehicle or a product produced by my OEM. Do I have to label

containers of fasteners with lot numbers for these type of sales?

No, you do not have to label such containers with the lot numbers provided that the

fasteners are sold for the purpose of repairing or performing maintenance on a vehicle or

product produced by your OEM as indicated above. You do have to label containers with

lot numbers when the fasteners are sold to be used with products that are not produced by

your OEM.

10. I am a purchaser and user of fasteners in my business and I do not resell such

fasteners as part of my business. What are my responsibilities under the Act and

Regulations?

You have no responsibilities under the Act or Regulations. The Act pertains to individuals

who manufacture, distribute, or import quantities of fasteners for resale to others and not

to purchasers and user of fasteners.
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11.

12.

13.

14.

15.

My hardware store purchases fasteners covered under the Act and Regulations for

subsequent sale at retail to individual consumers. We also sell such fasteners "at

wholesale" to contractors. What are my responsibilities under the Act?

Fasteners offered for sale at retail for the purpose of maintenance, repair, or the

customer's personal use are exempt from the lot identification and commingling

requirements under the Act and Regulations, unless the customer requests such lot

identification. In such case, you must supply that identification. Containers of fasteners

offered for sale at wholesale and containers sold at retail for the purpose of assembling

components for products or structures that will be sold to government, industry, or other

customers shall be conspicuously marked with the number of the lot from which they

came. This number may be the original lot number specified by the manufacturer or the

number assigned by the importer, wholesaler, or retailer. For example, you can

commingle fasteners that you sell to an individual retail consumer that he/she buys for

personal use. If you sell the same fasteners to a contractor for use in assembling a product

or assembly that is going to be sold to someone else, the fasteners have to be sold in

containers marked with number of the lot from which they were taken.

Do fasteners manufactured before the effective date of the Act have to be retested

and certified as being in compliance with the Act once the law takes effect?

No, only fasteners manufactured after the effective date of the Act are subject to the
requirements of the law. Fasteners manufactured before the effective date of the Act

should already comply with the standards and specifications under which they are offered

or exposed for sale.

Is it possible to certify fasteners manufactured before the effective date of the Act as

being in conformance with the Act?

Yes, providing it is possible to document that lot integrity has been preserved and that all

other requirements of the Act have been fulfilled. For example, tests required by the

applicable standard or specification must be carried out by a laboratory listed by NIST

as being accredited to test fasteners under the Act. The requirements pertaining to

certification and record keeping must also be met.

Does the Act require that containers (packages) of fasteners be marked as being in

compliance with the law?

There is no requirement under the Act or Regulations that containers (packages) of

fasteners be marked as being in compliance with the law. Requirements for marking of

containers pertain to the marking of the lot number from which the fasteners were taken.

As a manufacturer of fasteners, what documentation do I have to provide to my

customers to comply with the Act and Regulations?

You must supply a written certificate that the fasteners have been manufactured according

to the requirements &the applicable standards and specifications and have been inspected

and tested by an accredited laboratory. The written certificate must also indicate that the
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16.

17.

18.

19.

original test report covering the fasteners is on file and available for inspection. Copies of

applicable laboratory test reports or certificates of conformance must be furnished upon

request to any subsequent purchaser of your fasteners.

Must an individual certificate of conformance be provided with each lot of fasteners

sold?

In order to reduce paperwork, you need provide only one certificate of conformance per

shipment of fasteners, even if that shipment contains fasteners from more than one lot.

The certificate need not be a separate piece of paper, it may be included as part of the

shipment's invoice. However, the certificate must provide brief information on each lot or

portion thereof included in the shipment as well as the location where the customer can

see an original laboratory testing report for each lot or portion thereof included in the

shipment.

I sell fasteners to several customers who request that I deliver the fasteners and

place them in bins at their place of business. In doing so, the fasteners become

commingled. Am I doing something that violates the anti-commingling provision of
the Act?

This kind of"just-in-time" delivery and stocking of customers' bins is becoming very

commonplace in the fastener industry, and it is not the intent of the Act to prohibit such

practices. However, a few common sense business practices should be considered so as

to prevent problems. First, there should be something in writing that clearly requests you

to enter your customer's place of business and to place fasteners in bins as part of your

overall sales agreement. Second, you should ensure that the fasteners you deliver are in

segregated lots and are not commingled until placed in the bins on the customer's

premises. Third, you might ask your customers to provide written permission for you to

commingle fasteners when stocking bins at their place of business.

What records must be kept to comply with the Act, by whom, and how long must

they be retained?

Manufacturers, importers, private label distributors, and persons who make significant

alterations to fasteners must retain all records concerning the inspection, testing, and

certification of fasteners for a period of 10 years. Laboratories which perform inspections

and testing under the Act must retain all records pertaining to such for a period of 10

years. Businesses or individuals who sell certified fasteners at wholesale or retail must

maintain records of lot numbers so as to be able to trace the fasteners they sell back to the

manufacturer's original lot number. User of fasteners who do not offer them for sale are

not required to maintain records of such fasteners under the Act.

How will I know which laboratories have been accredited to test fasteners under the

Act?

A/I laboratories that have been accredited to test fasteners will be listed by NIST in a

publication that will be made available to all interested persons. The listing of accredited
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20.

laboratorieswill beupdatedregularly,andonly thoselaboratoriesthat havebeen"listed"
areaccreditedto test fastenersundertheAct.

Who do I call if I have questions about the Act or Regulations?

Various parts of the Department of Commerce are involved in administering the Act and

Regulations. Contacts for the involved agencies are listed below:

Questions pertaining to laboratory accreditation:

Mr Albert Tholen, Program Manager

Laboratory Accreditation Program

Office of Standards Services

TRF Building, A162

National Institute of Standards & Technology

Gaithersburg, Maryland 20899

Phone: (301) 975-4017

...for questions pertaining to

laboratories accredited directly

by NIST under its NVLAP

program for fasteners and metals.

Mr. John L. Donaldson, Program Manager

Standards Code & Information Program

Office of Standards Services

Administration Building, A629

National Institute of Standards & Technology

Gaithersburg, Maryland 20899

Phone: (301) 975-4029

...for questions pertaining to

the approval of private sector

organizations to accredit
laboratories to test fasteners or

for recognition of foreign

laboratories to test fasteners.

Questions pertaining to recordation of fastener insignias:

Ms. Lynne Beresford

Trademark Legal Administration
Office of Assistant Commissioner for Trademarks

2121 Crystal Park #2, Suite 910

Arlington, VA 22202

Phone: (703) 305-8900

Questions p e=rtaining to enforcement of the Act or Regulations, including interpretations of

the Act or Regulations:

Mr. Frank W. Deliberti, Director

Office of Export Enforcement

Bureau of Export Administration

U.S. Department of Commerce

14th & Constitution Avenue, NW

Washington, DC 20230

Phone: (202) 482-3618
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TABLE I FASTENER PROCUREMENT, DOCUMENTATION, AND SCREENING

REQUIREMENTS FOR FLIGHT HARDWARE

FASTENER

TYPE (i)

Bolt (2)
Single point failure
or safe life (3)

Nut

Single point failure
or safe life (3)

Bolt (2) or nut
Redundant load path
or fail safe

#i0 (5mm) and larger

#8 (4mm) and smaller

Rivet

3/16" (5mm) dia. and

larger

<3/16" (5mm) dia.

Shear Pin

Helical or Cylin-
drical Insert

Setscrews

APPROVED

MANUFACTURER'S OBTAIN

PRODUCT TEST

REQUIRED REPORT

SCREEN

Y Y Y

N Y Y

N Y Y

N N Y

N Y Y

N N Y

N N Y

N N Y

N N Y

(i) Exempt: washers, spring pins, cotter pins, retaining

rings, ties, safety wire, and non-metallic fasteners.

(2) Category includes bolts, shoulder bolts, screws, HiLoks,

HiTigues, and lockbolts.

(3) Usage shall be #i0 (Smm) or larger. Use of size #8 (4mm)

or smaller must be approved by GSFC.
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TABLE II FASTENER DOCUMENTATION AND SCREENING REQUIREMENTS

FOR GROUND SUPPORT EQUIPMENT FASTENERS

OBTAIN

FASTENER TEST

TYPE REPORT

Critical bolt(2) or

Noncritical fastener

SCREEN (i)

nut (3) Y Y

N N

(1) Applicable screening tests are given in Table III.

(2) Category includes bolts, shoulder bolts, screws, HiLoks,

HiTigues, and lockbolts.

(3) Specialized critical fasteners shall be treated per

section 3.7.

E
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TABLE I I I

FASTENER

TYPE

Bolt or

nut

Bolt or

nut

SCREENING SUMMARY FOR FLIGHT HARDWARE AND

CRITICAL GROUND SUPPORT EQUIPMENT FASTENERS

CATEGORY

Single point failure or

safe life (2, 3)

Redundant load path or

fail safe

#i0 (5mm) or larger

#8 (4mm) or smaller

SCREENING (I)

visual

tensile

100% NDE

100% hardness

100% dimensional

visual

tensile (4)

dimensional

visual

Rivet,

Shear Pin

Helical Insert

visual

hardness (5)

dimensional

visual

Cylindrical Insert,
Setscrews

visual

dimensional

(i) Inspections/tests are on a lot sampling basis unless

otherwise indicated. See sect. 4.2 for supplemental

information.

(2) Proof testing is an acceptable substitute for tensile,

NDE, and hardness. See section 4.2.7.

(3) Usage shall be #i0 (5mm) or larger. Use of size #8 (4mm)

or smaller must be approved by GSFC.

(4) Acceptable to substitute hardness testing on bolts or

screws if they are too short to tensile test (when the

length is less than 4 times the diameter) or on fail safe or

redundant load path nuts.

(5) Hardness test waived on <3/16" (5mm) diameter and on all

blind rivets.

109



Q;

0

Z

_J

0

Ct_

0

Q;
U

4
!

_T_

0

Q;

0

QJ

0

Q;
b_

0

m,
!

C¢3

_2

N

0

0

0 _

°_,_

0 _

0 _
_ 0
0 _

0 _n
_._

llO



111



112



i:i:i:i_i

::::2 _;::

•:<<,>:.:

©

0_i_

_r3

U

L_

0

I

<

<
Z

©

<
CY

113



114

c/b

o_==_

I.U

©

0

mm

L__

0

0

L_

L_

mm

ffl

N
ffl

E

"_ 0



t__

t_

115



116

0

m

o



0r_
GJ

_J

ii
-:,:-:--x

!_!:!:i:!:i:

!!!i!_!iii!!

_i_iii!iii

0

I I l I I I I I l

0

117



118

\

C
-p
I.LI _.

0
0")

T w

\
T _

m

!

|

!



r._
::::2 :::::

::::2 :-::
::2:: _::

O0

(D

0
0

4,,--

0

00
I,,--

0

!,,.. !,-,

00

iim

,.11-.I

0
O9

-0
iim

-_ o
0 D')

00 00

n
iim

"" 0or)

--_00

0
0 0 0

00 (.9 0 00 .,-,
--" 0 _ (D

a_ 0 o n_

m

o_
--- -C_

4- 0
O0

"_ 0
or) h
.,_, ¢) "_
00 E ¢_(D
"-' E c'_

O0

(D

O-

(D

O0
O0

• m

(D

0

(D

0
0

m

m

• m

m

(D
0

L__

0

!,,_,

(D
0

0
0

0

119





PRECEDING 121



• • @ • •

122



123



124



125



126



127



° •

128
/



129



130



Fastener

Information

Management

System

(FIMS)
Users Guide

January 5, 1995

Revision B

Prepared for:
George C. Marshall Space Flight Center

Materials and Processes Laboratory/EL3

Prepared by:

Brown International Corporation
DRD Technologies

131



Table of Contents

SECTION 1

I I

F/MS Overview 1

1.1 Main Menu 1

1.2 Floating Palette 2

SECTION 2 Engineering and Parts Management 3

2.1 Preferred Threaded Fastener Selectio, a List 3

2.2 Expert Assist Fastener Selection 4

SECTION 3 Quality Assurance Testing 6

3.1 Quality Assurance Test Requirements 6

3.1.1 Public Law 7

3.1.2 Cerlificalion Validation Test/Sampling Requirements 8

3.2 Fastener Part Standards 9

3.3 Alerts. Advisories. Problem Reports 9

3.4 Problem Reporting And Corrective Action (PRACA) 10

3.5 Input Certification Validation Test Results 12

SECTION 4 Logistics and Procurement 13

4.1 Approved Manufacturers 13

4.2 Purchase Order Requirements 14

4.3 Fastener Inventory by Location 15

4.4 Trend Analysis 17

FILLS Users Guide

132



SECTION 1 FIMS Overview

1.1 Main Menu

The Fastener Information Management System (FIMS) is designed to provide a data-

base of fastener requirements and experience relative to fastener testing and procure-
ment.

FIMS is comprised of three major components, categorized by the job functions they
support: Engineering and Parts Management, Quality Assurance Receiving Inspection,
and Logistics and Procurement.

To launch a function listed here on the Main Menu. "left-click" (depress the left mouse
button) on the desired button. The frame for that function will open.

FIMS utilizes Ingres Relational Data Base Management System and Ingres W'mdows

4GL products. It resides on a Sun SPARCStation IPC running SunOS 4.1.1 operating
system and uses XI 1R4 window management system.

FIMSUsersGuide
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i .| i

FIMS Overview

1.2 Floating Palette

..... :::-::.__-_:_:::::=::

I
"i_ iiil'll ...... III I LJIIU_ Ir IIII " ;_- 2 2

We havecentralizedallthecommon functionshereratherthanrepeatingthemoneach

frame.When youchoseafunctionbyclickingabuttonon thepalette,itappliestothe

lastframeyouopened.Forinstance,youcangethelponthelastframeyou openedby

clickingon the"Help"bt_ttonlocatedonthepalette.

Should the palette ever become "buried," each frame has a "Find Palette" button that

will bring the palette to the front of your screen.

134
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SECTION 2 Engineering and Parts

Management

2.1 Preferred Threaded Fastener Selection List

70315 BOLT _ EXTERNAl. ",,_ iiiiWK_C._.mKSMm_M _i _ _mamn.m.
TtNSlLES_,TEMPT04_IF ,_! |((e)]] I__11111111

(Pt.A'r_), 751 F _IIN.ATED), MP_51,1 _ i _ _[li_JtuJu]
MATERIAL _',',,!

72990 801.T, TENISlON, EXTERNAL _ ............................

w.ENCaBG,lu r.s,MHMOM _! _
TmsLzS_T. ton _i [.a_lz ._....
APPI._,ATIOI_ TO |N F, IHCO'rll _ ! _ _itBUJJJJ

72991 _eOLT,TnmO., EX_R._ _S

TEN_L SmENGTN, F0_ i! [((,I))] BBIIIIIIIII

75462_(! eOlT.TmS_, _'_;""_ "'"'_ ......................................
a. rmMHMUMTENSKe i _ [_%

EWSBM 26 BOLT, SHEAR, P'RO_ HEAd[l, _:._

,.,,.:.,.....-.............-.-........_,_,.,.....,.........,..,

P-_ette _, Mandatory ,,_,,Nice to Have _:- Not Interested

From this list, you may select a fastener by "left-clicking" the mouse on the desired fas-

tener, highlighting that row. You may then choose to see the Quality Assurance Test

Requirements by clicking the QA TEST REQ butt(m on the floating palette.

We would like to have similar functionality for part standards where clicking on the Part
Standards button would open a frame containing the part standard for the selected fas-

tel_r.

FIBS Users Guide
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Engineering and Parts Management

2.2 Expert Assist Fastener Selection

ALLOY

PART NUMBER

"TYPE

NOMENCLATURE CONFIGURATION

This frame is designed to aid in the selection of fasteners. One or more attributes from

the five listed across the top of the screen may be selected. FDdS will respond with aU
fasteners meeting the selected criteria.

For example, "tension" was selected fromthe second attribute "type.". The system

responded with the listing of fasteners that are of the type tension as illustrated on the

next page.
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Engineering and Parts Management

PARTNUMBER NOMENCLATURE
70315

7299O

! BOLT TENSION, EXTERNAL

i WRENCHING, _ KS1 MINIMUM
i TENSILE STRENGTH, TEMP TO 450 F
i (PLATED), 750 F (UNPI.ATED), MP35N
i MATERIAL

BOLT, TENSION, EXTERNAL
i WRENCHING, 180 KSI MINIMUM

TEN3;ILE STRENGTH, FOR
APPLICATIONS TO g F, INCO710

BOLT, TENSION, EXTERNAL
WRENCHING, 220 KSI MINIMUM TENSIL
3TRENGTH, FOR APPLICATIONS 900 F,
INCO 718

CONFIGURATION

Mandatory _;_Nice to Have _.;, Not Interested

As you can see. the PART _IMBER - NOMENCLATURE - CONFIGURATION

matrix has been filled with part numbers meeting the selected tension type criteria.

You can view the QA Test Requirements for a fastener by clicking the QA Test Req but-
ton on the floating palette. Remember to select a fastener first by clicking on the appro-
priate row.

FIMSUsersGuide
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SECTION 3 Quality Assurance Testing

3.1 Quality Assurance Test Requirements

li
70315

This frame integrates custodian information, procurement specifications. Quality Assur-
ance acceptancetest reqttkemems, and fastener configuration.

Applicable public law and in-house certificationvalidation testrequirements c_nalsobe
viewed by clicking on the appropriate button on the bottom of the screen.

Note: There may be more test and sampling requirements thaa can fit on the table at the
center of the screen. There is a scroll bar to the right which can be used to move the
entries up and down by clicking at either end of the bar on the little arrows.

138
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Quality Assurance Testing

3.1.1 Public Law

This is the frame that is opened when you click on the Public Law button from the QA
Test Requirements fxame. Here are requirements specified within Public Law 101-592.

UsersGuide
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II Ir

Quality Assurance Testing

3.1.2 Certification Validation Test and Sampling Requirements

This is the flame that is opened when you click the CVT Requirements button _om the
QA Test Requirements frame.

This can be used to determine the in-house test methods and their corresponding sam-
piing sizes.

Eater the number of fasteners required at the top of the frame next to "Eater Quantity."

FIMS will look up the test and sampling requirements and tell you the total number of
fasteners required after testing.

140
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Quality Assurance Testing

3.2 Fastener Part Standards

This is the flame that is opened when you select either Fastener Part Standards or QA

Test Requirements from the Main Menu. It is a means of selecting or entering a part
number. What we would like is to be able to bring up the part standard for a fastener
once the part number has been determined from either here or other frames.

3.3 Alerts, Advisories, Problem Reports

This function has been developed for both EPIMS (Electrical Parts Information Man-

agement System) and NARS (NASA Alert Reporting System). When FIMS is made
available from the NASA Assurance Systems network, this existing software can then
also be utilized by FIMS.

FIMS Usem Guide
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Quality Assurance Testing

3.4 Problem Reporting And Corrective Action (PRACA)

i_' Find Palette ]

[ ;:'; Mandatory _ Nice to Have _ Not interested ]

ProblemRepo_Cou._ I.i .........]_ ...................

This is a listing of all fastener-related problem reports from MSFC PRACA. You have
the option of scrolling through all records ot entering search criteria (text or part hum-
be.r)for a smaller set of problem reports. The wildcard character is % which means the
% will match anything where you enter it in a search definition. For example. NAS%
will match all part numbers starting with NAS.

Click on a line to see the expanded information on any one problem as illustrated on the
next page.

142
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Quality Assurance Testing

To bring one of the subjects to the front, click on the corresponding button For exam-
ple, ff you would like to see the Investigation/Resolution. click on that button on the
bottom of the flame.

This is a test to see how useful tiffs information is to you. If it is decided to be included
inFIMS, thiswillbereplacedwithdatafrom tlm Program ComplianceAssuranceand

StaresSystem(PCASS) whichincludesMSFC, JSC,andKSC problemreportinginfor-
marion.

FIMSUsersGuide
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Quality Assurance Testing

3.5 Input Certification Validation Test Results

_ _II_l
_ _,oo,,..o.o,o°_ji!il

__ ---j_il
_s_,_. I

!i::iii::iiiiii i_iiiiii#_-_:..!_!iii!iiiiiii_!i_!_!_!i!i!iii_#_!?i!_i:::................ ....,.,._.:iii__i_::'_i:,.ii_i_:_i:!_i............ ::::::::::::::::::::::::::::::::::::::::::::::::::..... _._.I I
i i i?i)) i !i_::i}!i i {_i!.:i i_ii??ii {iii_ {..':;iiil_!iiii!?i i ii i ii ii::si:_:!!!!i:::::::!!:i!_:::'.'.':.::i::::':i::_:::_i_::_!;:i!:::i:i>::i::._.::>::i!_:!i_:_:-:i{i i::.-::ii_i_i. ....................r::i::i::!i i i_i::i::!

This is a sample input form for Receiving Inspection to input test results. Once the value
of Quantity Received has been set, FIMS responds with the Certification Validation Test
requirements and sampling sizes. Data entered here is fed to both the Inventory function

and the CVT/Manufacturer Trend Analysis function.

One suggestion is to be able to click on any Test Method and have the step-by-step pro-
cedures displayed and available for printing.

144
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SECTION 4 Logistics and Procurement

4.1 Approved Manufacturers

PART NUMB(6R

70315

72990

i SPS "]'E'_tlI4OLOGI['.-S
! JI':';'_IKIHTOWN, PA

13P3 W.CHNOLOGIF.-'_
! JENlqNTG:,',,"..I. pA

72991

75462-0

84565-120-43

EWSBM 26

Rnd Palette _-" Mlndatol'I¢ -+_ Nice to Have _ Not Interested

From this frame you can select a fastener (by clicking on it) and then view the QA Test
Requirements by clicking the QA Test Req.'s button on the palette.

Notice the scroll bar to the fight of the matrix. This is to view parts not firing on the
frame.

FlUS Usera Guide
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III I I |

Logistics and Procurement

4.2 Purchase Order Requirements

This frame defines NASA standard coatract terms and conditions for procuring fasten-
P..rs.

ORIGINALP&GEIS
OFPO0_I_UJUJTY
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Logistics and Procurement

4.3 Fastener Inventory by Location

NASA Fastener Inventory

JPL _.__j

See All

LE"WIS / _ w',_

___.___._ I.ANGLEY

STENNIS "_SC _,

To see the fastener inventory for one installation, click
the left mouse button on the installation's name, Tosee
locations of a specific fastener, enter the part number
her_B|

F:ind P aie_e i ,_;"Mandatory ;,:, Nice to Have :,. Not Interested ] ;_

The Fastener Inventory screen represents the location of fasteners by center. You can
click on any one center to see that center's fastener inventory or seaxch for a particular

part number. FIMS responds to a part search by displaying the number of fasteners

found at each center matching that part number. The third option. See All. will display

the entire fastener inventory listing for all centers.

The initial source of this information is intended to be the Certification Validation Test

results. What needs to be determined is a methodology to update this information as
stores at each center are used.

FIMS Users Guide

147



i i lll i I

Logistics and Procurement

Pad Number Location Quantity

703 ! r .'.F_ _'::'"

72._9f: ;',_C:.__; 3C::_:.'.

=

7299_ GSFC : 5_:_

E_'; 8:,1 2G .;_C. .;"!::2

NA$ 121E _'_C _:,n

NA5 t2lG ¢._,;;::: '=^

_,_S 1101 -EW:3 _..':.;

FEnd Pal_la C2 Mirld=tory

S| e,JuI O=e !,+:-:+>:;:-:.:c

::::::::::::::::::::::::::

,,_ Nlceto Hive G N0tlnterested

; :::::::::::::::::::::

iiiiiii  i!ii i

Tiffs report lists data captured from the Input Certification Validation Test Results
frame. This frame is opened from the Inventory Map frame when you click on a center
to request to see more inventory data or click on See All.
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Logistics and Procurement

4.4 Trend Analysis

This is one solution for displaying the information captured from Receiving Inspection.

Click on the button next to Manufacturer to select the other options: by Part Number, by
Date Manufactured, and by Year and Manufacturer.

Click on the bottom of each bar to call a frame displaying line graph data.

This is NOT REAL DATA.

FIMSUsersGuide
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Logistics and Procurement

_ ........................................... _ ilili¸
:::::::: :::::

A ........................... _. _i::
• _ .................... !?.'_"_

...... " _ ........... :N.\ !:_:::'::il_

...... f. -::- - :i ._,- - • . ..... _ .:.... x.: ............. !i_!_:. !}i_ :

.: : : ,_ _ _ .., : .: • .... _...- .

......... .!:_:_:_!:_:i:_:i:_:_:_:_:_:Z:i_:i:!:!:_:_:i:!:!:i:_:i:::i:i:_:_:_:_:!:5:_:i:i:i:_:

,,_.,, Mandatory ,,,,- Nice to Have -,_: Not Interested ]

This is just another possibility for displaying _end analysis data.

Again, this is not real data.

FIMS Use_ Guide
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stress

Metric area

Size [mm sq)

5 x 0.8 14.2

6 x t .0 20.1

8 x 1.0 36.6

10 x t .25 58.0

12 x 1.25 84.3

t4x 1.5 115.0

Table 1

Tensile test results of

bolt in threaded fixture

Minimum

load for measured

1t04 MPa load

(N] (N]

test results

metric

calculated

tensile

[MPa)

15,669 22,400 1,577

22,179 28,550 1,420

40,386 54,160 t ,492

64,000 85,460 1,474

93,021 119,700 t,420

test results

Minlmum English
load for measured calculated

160,000 psi load tensile

[LBS) [LBS) [PSI)

3,522 5,035 228,633

4,986 6,4t8 205,87t

9,078 12,174 216,310

14,386 19,210 213,700

20,9t 0 26,910 205,900
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stress

Metric area

Size (mm sq)

5x0.8 14.2

6 x t .0 20.t

8 x 1.0 36.6

t0 x 1.25 58.0

12 x t .25 84.3

14x t.5 t15.0

Minimum

load for measured calculated
104 MPa load tensile

(N] (N] (lvlPa]

15,6_

22,179

40,386

64,000

93,021

t26,897

Table 2

Tensile test results of

bolt I nut combination

test results

metric

20.490 1,443

nut lhreods stripped

27,400 t ,363

bolt broke

51,440 t ,417

nul Inreaas slrlppea

76,720 t ,323

nul threadsstripped

102,700 t ,219

nu! threadsslTipped

t 38,600 1,204

nutfhreoclsstripped

Minimum
load for

160,000 psi

(LBS)

3,522

test results

English
measured calculated
load tensile

(LBS) [PSI)

4,606 209,206

4.986 6,t59 197.607

9,078 11,563 205,436

14,386 17,245 191.808

20,910 23,090 t76,700

28,524 31 ,I 55 t 74,555
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stress

Metric area

Size {mm sq]

5x0.8 14.2

6 x 1.0 20.t

8 x t .0 36.6

10 x 1.25 58.0

12 x 1.25 84.3

t4x t.5 1t5.0

Table 3

Tensile test results of

bolt I insert combination

test results

Minimum metric
load for measured calculated

t04 MPa load tensile

(N] (N] [MPa]

t5.669 2t .700 1,528

bolt broke

22.t79 28,t 30 t .400

bolt broke

40.386 52,tt0 t,424

insertstrtDped

64.000 8t,2_ 1,4_

boltbroke

93.021

126,897

test results

Minimum English

load for measured calculated

t 60,[]00 psi load tensile

[LBS) [LBS) (PSI)

3,522 4.878 221,529

4,986 6.323 202.972

9,078 1 t ,713 206,45t

14,386 t8,252 202.972

20,9 t 0

28,524
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Aerospace
Industries

Association

NATIONAL AEROSPACE STANDARD

COPYRK_qT19etAI[ROSPACr I_OCJ6T_I_ AS_Cbt, TtONOF AMERICA,INC _ IItK3HT$RI_IEFNIEO

I=K0IIUP CI.AIS

1 10.1slA I

I HEXAGON SOCI_'T PE R /

11-- /T ,',l
\\ _L,,"< // _OR_U.OK'rwo FF U
\\ T Y/ w , Ssp FF

PER NAO0,43 TYPE II

® ®

DIA THREAD
CODE

016 MJ_.$ x<_3s ;

(_20 M,J2 XO.4

025 MJ2.SX0._

030 MJ3 X 0.5

040 MJ4 X 0.7

050 M.J6X 0.l

060 MJSX!

080 M,J_X 1

100 MJI0 X 1.2s

_A H S
MAX

3.0o i:eO o.1.
2.87 1.52

3.B0 2.00
365 1.91 0,20

4.50 2.5O
4,33 2.40

5,50
5,32

7,00
6.80

8.5O
827

10.00
9.74

13,00
12.70

16,00
15.67

0.25

3.00 0.30
2.89

4.00 0.40
388

5.00 0.5O
4.86

6.00 0.60
585

8.00 080
7.83

10.00 1.0
9.81

N J P
MAX MIN MIN

0.08 0.8 0.54

0.08 1.0 0.68

008 1.25 0.85

0.13 1+5 1.0

0.13 2.0 1.5

0.13 2.5 1.9

0.20 30 2.3

0.2O 4.0 3.2

0.2O 50 4.0

= LENGTH ± 0.3

('o)

-L.SPO_I A I

,,- {=)('o)

-- _u (,_

_N @ THRF_.J_ PER FED-ST_I (el

W TENSILE !

" E_K _ _u soCKeT FORCE
BASIC (s) SIZE N MIN

0.3 1.1 1.545
-- -- 0.1 0.6 1.520 1 630

0.3 1.4 1.545
-- -- 0.1 0.9 1,520 2620

0.3 1,9 2.045
-- -- 0.1 1.4 2`020 4 210

0.75 1.14 0.4 2.3 2.560
1.00 0.2 1.8 2.520 6 160

1,14 0.4 3.0 3,071
1.23 tOO 0.2 2.5 3,0L:>0 10 900

1.14 0.5 4.0 4084,
1.3 1,00 0.3 3.5 4,020 17400

1.4 1.54 0.7 4.7 5.084
1.40 0.5 4.2 5.020 24 800

1.5,4 0.7 6.7 6.0_5
1,4 1,,10 0.5 6.2 6,020 46 _00

1.74 0.8 8,4 8.115
1.5 1.60 06 7.9 8.025 72 900

(•) Incomplete threads in iooordance _,_ith_:ED-STD-H28121. Point shaJl be flat and ¢_ered 45* spproxim_ely from U diameter.

(t:,) Screw= 40 mm or lelm in length thai h•ve 0orr$_e th_Nm:lsto withwt two thread p_ of head t_rt_ I.u_f_, Lo_ scrm_'s shall have •
minimum oomplete thread of 35 ram. D_ac'r,_er of unthreaded portion of screw tad no( be k_m than minimum pitch d_neter nor more than ma.xmnum
ma_or diameter of thread.

(c) Ac_Wy of _ threads shall be in _cor_ with FED-STD-IJ,28 / 20 Sy_t_n 2?.

LLcr OF CURRENT SHE_$

PROCUREMENT I

SPECIRCAT1ON

NA0026 EXCEPT
AS NOTED

iii

CUSTOO_N NATIONAL AEROSPACE STANDARDS COMM ITT_E ,_ouE
PROJECTION

TffLE O,.AS_F_...&TK)N
rrAMD&RD I_Mcr

178

SCREW, CAP, SOCKET HEAD,
FULL THREAD,

A-286 CRES,
1100 MPI,

METRIC

NA0069

IJ_EORR_.M`N_EUP<_NTHIS_)OCUk4ENTO_1ANY14A_ AEROSPACE_ANI_A P_)_ I_IBRI=Iy VOLUNTARY,AM,_ NOT_UAU k'_fStJPlet.IERSOff
C_ERTIPf CONFOF_ANCEOF ITEMSPROO_CEDUNDERNAYtONALAERO_IeACESTAN_R 0IS. AM,MAKF_NO REPRE5E_ITATIONORCLAIMRESPECTINO(1]
THE SUffAI_UW OF _TI_ISFORANYpART_ UUtR APPUCATI_N,O_ (2_TNE EX_T1D4CEOF OR_IUTY TNERETOOF PATENTOR TRADEMARKRIOHTS.
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NATIONAL AEROSPACE STANDARD

COIIYRIONTI_H)IAERO611ACEINDU61PRImAINDO¢_YYONOF AbERICA,N_. ALL_ RQ[RVI[O

MATERIAL:

HEAT TREAT:

FINISH:

CODE:

G

EXAMPLE OF PART NUMBER:

NOTES:

®

PROCUREMENT SPECIFICATION:

A-286 CRES PER PROCUREMENT SPECIFICATION.

MPa MINIMUM ULTIMATE TENSILE. (_1100

PASSNATE PER OQ-P-3S.

FIRST THREE NUMBERS DESIGNATE NOMINAL THREAD SIZE AS TABULATED.
SECOND THREE NUMBERS DESIGNATE NOMINAL LENGTH IN EVEN NUMBER
INCREMENTS, SEE TABLE II FOR RECOMMENDED LIMITS.

DRILL: CODE LETTER "H" FOLLOWING BASIC PART NUMBER
DESIGNATES DRILLED HEAD.

NAOO_-O3_IG: SCREW; MJ3x0.STHREAD; 18mmLONG. D_I
_: SCREW; MJ3z0.STHREAD, 16mmLONG; LLEDHEAD (_

1. SURFACE TEXTURE PER WITH ANSVASME B4&I. BEARING SURFACE OF

HEAD. HEAD TO SHANK FILLET RADIUS. SHANK N_O ALL THREAD
ELEMENTS 0.Bum MAXIMUM. ALL OTHER SURFACES 3.2 um MAXIMUM.

2. MAGNETIC PERMEABILI'i'Y SHALL BE LESS TI..(AN 2.0 (AIR - 1.0) FOR A
FIELD STRENGTH H OF 18kA / m USING A MAGNETIC PERMEABILITY
INDICATOR PER MIL-I-1 ?'214.

3. SCREWS SHALL BE FREE FROM BURRS AND SLIVERS. BREAK SHARP
EDGES 0.I TO 0.4.

4. DIMENSIONS IN MILLIMETERS UNLESS OTHERWLSE SPECIFIED.
S. DIMENSK_NING AND TOLERANCES PER ANSI YI4.SM.
8. DIMENSIONING OF THE RADIUS ON THE SocKET HEAD PER ANSI B18.3.1M.

NA0026, EXCEPT SHEAR AND FATIGUE TESTING ARE NOT REQUIRED.

TABLE II
NOM INAL LENGTHS

il

LENGTH CODE*
DIAMETER

CODE MIN MAX

016 004 022

C20 OO4 028

C_5 004 036

03O 0O4 O42

O40 006 06_

O8O OO8 O7O

O8O 010 O84

080 010 112

100 014 140

"CODE NUMBERS REPRESENT LENGTH IN WHOLE MILLIMETERS. SPECIFY LENGTHS IN 2
mm INCREMENTS THROUGH 100 mm SPECIFY IN 4 mm INCREMENTS IF LENGTH LONGER
THAN 100 mm tS REQUIRED.
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j_ Io.o61A I

LENGTH _: 0.3

_R
SI_ _ -'-" ,,,=-(m.V

i I . :::I

OFFSET CRUCIFORM RECESS PER _:_ 1

NA0025

THREAD PER FED-STD-H2aI21 (f)

MIN

BEARING

DIA THREAO _rA O B SBEARING F H R RAD _U
CODE _ MIN RAD RAD MIN

030 M.OX0.S 6,0 5.1 0.5 1,B 0.4 1.2 2.3
5.7 0.2 1.6 0.2 0.3 1.8

8.0 7, I 0.5 2.4 0.4 1.6 3.0
040 u_xo.7 7.7 0.2 2.2 (:12 0.4 2.5

1010 0.5 3.0 0.5 2.0 4.0
050 _t_XOmS 9.7 9,1 0.2 2-8 0.3 0.5 3.5

12.0 0.5 3.6 0.7 2.4 4.7

060 M.,_Xt 11.7 11.t 0.2 3.3 0.5 0.6 == . 4.2

080 uJaXl 16.0 0.5 4.8 0.7 3.2 6.7
15.7 14.7 0.2 4.5 0 m5 0-8 612

0.5 6.0 0.8 4.0 8.4
100 MJI0Xl.2S 20.0 18.7 0.2

19.7 5.7 0.6 1.0 7.9
, , i i ...

OR:SET CRUCIFORM

X RECESS
FIM 140. I f,ISPECTION

(INCH-LB)'TORQUE N * m

0.11 4 1.8

0.14 5 412

0.18 10 5.5

0.21 1/4 14

0.28 5/16 28

0`35 3/8 48

(a)

_)

(_

(d)

(e)

exaeeding0.15mmabovesurmundieghead=.'_s San_o_ingshaglbeperMIL-S'rD-105.4%AQLLe_dS-1, _'._,1

.... ,,_ _._ ",_,"V-_-. _)- - T.=o
:USTOOIAN NATIONAL AEROSPACE STANDARDS COMMITI'EE _'_"_ N&_[:,,'t,l_" _C'nON

p_ul_uE_rr
SPECIFICATION

1"_D

h'_oomplete th_M=ds i. i=;ord_ with FED-STD-H28 / 21.

Point =hail be flat and ch_u'nfered 45" _o_oroxirnately from U dim_er.

,_ 40 mm Or kms in length _.dl have comiC•to threads to w#.hin two thread pitches o_ head bearing su_fame. Long_" screws shaJI have •
minimum ¢on'Olete thread d 35 mm Dilm_r 04 unthreaded ponk_ 04 screw ldlaJ no_ be less than minimum pitch diameter nor more tham maxmJm

m=ior c_m_e_ of _re=d.

F;llet tad;us to be cold worked on mcrm_ _th unthmaded portion.

Recess shaJ be torque tested in both instaJtation and removal directions with drlv_r _ NA0025 _ ax;'1 end pressure not exceeding 66 N.
Screws am mject_>le i_ minimum torque values spe_ied c=use fracture o#fastener or disto_ which msu_ in rimed metal =d edge of reoesm

I-.t-I-L.---I

SCREW, PAN HEAD, OFFSET CRUCIFORM
RECESS DRIVE, FULL THREAD,

CRES, 500 MPa FTU,

I'T_ PldqT

._'m_c NA00TBD
SHEET 1 OF 2

_RD T_h_degtss F_m _10_1121
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oo1_1_1Y 10¢4AEI_c[ INOClSTR_ESAS.SOCfATICNOFAMF.RIP,A, IN_. ALL RI_ RI31ERVED

MATERIAL:

HEAT TREAT:

FINL._'h

CODE:

EXAMPLE OF PART NUMBER: NA00"rBD-06(X)12

CRE$, 500 MP=, Metric

NOTES: 1. $ud_ texture in _ with ANSVASME B,I6.1. _ ludao= o_
head, hea¢l to sh=mk flkK, =uKI d _ e_m_enl_ 0.Sum ml,_dmum. All othw
surf_ 3.2urn m_dmum.

2. Scr_ shall be flee from burro w_<l div_. BmaJ¢ sh_q= ed_ 0.1 to 0.4.
3 D_me_u_,w in mil_r_e_ un_ otl_m_Be _oeciG_l.
4. Rectum mha]lbe toque _med inboth _ in_t_lia_m_ _<1 remov_ dbectlon_

with the agl_t_o_e dri_ and 66 N n_udmum =u6_l rome. Fa=ten_" fra¢tum
or railed metaJ mo¢_ thlm 0.15 o_=¢ the _l edge shaJ| Tl>ecalm for
rejection. _ per MIL-_TD- 105, 4% AQI.. L_ S-l.

5. (_m_t,_,o_ir_ _ to_ertno_ _ ANSI Y14.SM a=_dNA0156.
6. M=gnefc p_rr,_b_lity =ha_ be I=_ than 2.0 (Air i 1.0) for =field =tam_th H

of 1GKA/m u_ing a magnetic l_mubili_f indic_or Per MIL-_-17214.

PROCUREMENT SPECIFICATION: To be deter_ned.

TABI._ II

NOMINAL LENGTHS

DIAMETER
CODE

O30

O40

06O

O6O

O0O

t00

LENGTH CODE"

MIN MAX

(:O4 O42

00_ C66

0O8 O7O

010 O84

010 112

014 140

number_ reprmem l_'x,_h in who_ milim_te_, e.g., 012 code ;,, eClUiV_ to 12 mm
kmgth. Spe¢_/lengths in 2 mm incmn_= thm_h 100 ram, ¢_d in 4 mm increment= ova' 100

NA00TBD

SHEET 2 OF 2
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NASA Transition to Metric Fasteners

GFE- Metric Hardware

JZES_C__T_ELO_

NA0252-060018
NAO179BL0050
NA0179B050
NA0179B-050C
NA0179BL060
NA0179B-060C
NA0179BL080
NA0179B080C
NA0179BL100
NA0179B-100C
NA0179BL120
NA0179B-120C
NA0179BL140
NA0179B140C
NA0045-050024 HEX HEAD

SHOULDER BOLTS
WASHERS
WASHERS
WASHERS
WASHERS
WASHERS
WASHERS
WASHERS
WASHERS
WASHERS
WASHERS
WASHERS
WASHERS
WASHERS

BOLTS
NA0045-060042
NA0045-080046
NA0045-100050
NA0045-120098
NA0045-140094
NA0069-040014
NA0069-050020
NA0069-060018
NA0070-050015
NA0034C050
NA0034C060
NA0034C080.
NA0034C100
NA0034C120
NA0034C140
4184-4CNV0060
4184-4CNV0080
4184-5CNV0050
4184-5CNV0075
4184-5CNV0100
4184-6CNV0120
4184-6CNV0090
5255-8CNV0120
5255-8CNV0160
5649-10CNV0150
5649-12CNV0180
5145-14CNV0210
NS0028C040
NS0028C050
NS0028C060
NS0028C080

HEX HEAD BOLTS
HEX HEAD BOLTS
HEX HEAD BOLTS
HEX HEAD BOLTS
HEX HEAD BOLTS
SOCKET HEAD CAP SCREW
SOCKET HEAD CAP SCREW
SOCKET HEAD CAP SCREW
FLAT HEAD SCREWS
HEX NUTS LOCKING
HEX NUTS LOCKING
HEX NUTS LOCKING
HEX NUTS LOCKING
HEX NUTS LOCKING
HEX NUTS LOCKING
HELICAL INSERTS
HELICAL INSERTS
HELICAL INSERTS
HELICAL INSERTS
HELICAL INSERTS
HELICAL INSERTS
HELICAL INSERTS
HELICAL INSERTS
HELICAL INSERTS
HELICAL INSERTS
HELICAL INSERTS
HELICAL INSERTS
NUT PLATES SELF LOCKING
NUT PLATES SELF LOCKING
NUT PLATES SELF LOCKING
NUT PLATES SELF LOCKING

70
143
138
143
141
146
140
140
139
140
140
140
139
140
42
56
56
56
55
49
45
70
7O
62
56
56
56
56
7O
56
9O
79
90
90
79
79
91
8O
79
79
78
80
5
70
71
7O

Information on this page was prepared to support an oral presentation and
cannot be considered complete without the oral discussion.

DRD
TECHNOLOGIES
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Fastener Information Management System (FIMS)
Splinter Group Minutes

Date:

Location:

November 16, 1994

Marshall Space Flight Center,
2nd NASA Fastener Technical
Interchange Meeting

Attendees: Fred Mayer-JSC/Loral
Shane Walker-MSFC/DRD Tech
Joe Galey-MSFC/JA41
Mike Barthelmy-GSFC/Code 313
Wilson Harkins-HQ/Code QW
Ronald Quinn-MSFC/BIC
Michele McCulIough-MSFC/BIC

Discussion:

User's Guides and Functional Requirements documents were distributed. Participants
requested access to the system.

Mr. Barthelmy questioned why the manufacturer trend analysis function was covered during
the system walk through presented the day before but absent from the Requirements
Document. This question led to a discussion of the prior Fastener Integrity RTOP. Mr.
Harkins explained that concerns had been raised regarding the lack of participation of
intended users in the development process during the previous effort and in order to
safeguard against the same situation reoccurring, it is imperative that a user's group be
established and utilized. ,

Mr. Galey wanted clarification of the Preferred List--would it be by center? Could we have a
NASA Approved List? Mr. Harkins agreed an agencywide approved list is something to
strive fc, and again emphasized involvement in the development process for users to ensure
both their requirements and their "wish list" functions were considered.

Mr. Mayer suggested that interested parties first "test drive" the system, then review the
Functional Requirements document. Mr. Harkins suggested that the startup of a FIMS User
Group be an agenda item on the December 1, 1994 Fastener Working Group telecon and
include how to access the system and the identification of a MePIMS (Mechanical Parts
Information Management System)/FIMS User Group point-of-contact for each NASA facility.
Mr. Harkins further elaborated that each facility must be represented in the final approval
process even though they may not have the manpower to be involved throughout the entire
development process. Mr. Harkins suggested the functionality of the system could be voted
upon on-line through the use of pick list on each screen where the options would be:

MANDATORY TO DO MY JOB
NICE TO HAVE
NO INTEREST

These would be accompanied by a place for comments and new suggestions. It was
decided that during the December 1, 1994 Fastener Integrity telecon, potential members

_RECF._ING PAQF. BLA_ NOT F_LMEb
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would be identified to participate in an on-line walk through telecon tentatively slated for
Thursday, December 15, 1994. Scripts and new User's Guides will be distributed. The
revised User's Guides will include the voting options and a comment area to serve as a hard
copy alternative for those unable to participate on-line.

Mr. Harkins stated that the new MePIMS/FIMS User Group should report their progress back
to the Fastener Integrity Working Group. He also defined the acceptance test procedure for
FIMS as "two-pronged" comprised of an ADSO (Assurance Data Systems Office) acceptance
test to ensure their standards are met and a distributed, user's acceptance test where users
at each center will logon and have scripts designed to test whether their requirements are
met. He closed the meeting stating that the key is to cultivate interest and get it started with
the December 1, 1994, Fastener Integrity telecon.

Action Items:

Fred Mayer

Michele McCullough

Ensure MePIMS/FIMS member list is a line item on the December

1, 1994 Fastener Integrity telecon.

Modify FIMS screens to include pick lists to vote on system
requirements.

Revise User's Guides to reflect pick lists.

Write and distribute scripts for on-line walk through.

Contact each participant to coordinate the Iogon procedure prior to
the walk through.
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